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SELF-MEDICATION—-AN INALIENABLE RIGHT? 


MONG the many arguments sometimes heard in behalf of the 

efforts to encourage the layman to indulge in self-medication 
is the statement that it is a man’s privilege to treat himself for disease 
if he so wishes and that nothing should be done to threaten this 
basic human right. This, indeed, is the argument which is used 
so often by many proprietary drug houses who seek by various 
means to promote mass self-medication and the over-the-counter 
sale of drugs in all types of retail outlets. We ourselves have heard 
an appeal to the emotions of legislators by agents of such companies 
with the question, “If you have a headache and need an aspirin tablet, 
don’t you think you should be privileged to buy one?” The answer, 
of course, to this is, “Yes”, and it is surely not the intent of those 
who are opposed to self-medication to make such a purchase im- 
possible. 

At a recent meeting held in a state capital, we were quite im- 
pressed with a bit of philosophy expressed by a physician who was 
a staff member of the state department of health and, as best we 
can, we wish to repeat it here for it represents a viewpoint which we 
believe entirely valid and one which should be considered and fol- 
lowed much more widely than it is. 

The physician speaking developed the theme that the so-called 
inalienable right of the public to employ self-medication arose by 
reason of common practices in the remote past when the field of 
medicine itself was largely empiric and the drugs employed were 
nothing but palliatives at best. In those days, about all the physician 
could do was to relieve pain and discomfort, for he did not have 
at his disposal the present day specifics which attack the cause of 
illness rather than simply contribute to the temporary comfort of 
the patient. Thus, in very early days, opium and its preparations 
were sold to the public over-the-counter to be followed later by the 
far less dangerous salicylates and drugs of this type. There was 
also the problem of insufficient numbers of physicians to treat all 
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those requiring therapy. This, too, gave some weight to the argu- 
ment in favor of self-medication since, obviously, a man who cannot 
obtain a physician should not be deprived of relief even though it 
may contribute nothing to the cure of his illness. Today, the situa- 
tion is vastly different. Not only do we have specifics but diagnosis 
and treatment are highly complex matters. Palliatives, even though 
they give relief, only too often delay proper diagnosis and treatment 
and, in thousands of cases each year, do so until it is too late. It 
would be an interesting thing to know how may coughs caused by 
lung cancer are treated first for several weeks with a cough syrup 
and how many self-diagnosed cases of asthma are tuberculosis, 
silicosis, or even heart disease. Even such a simple malady as head- 
ache is, in a high percentage of cases, a symptom of some deep under- 
lying illness which, if it is relieved with analgesics, puts off for 
weeks, months, and sometimes years proper treatment. Who can 
tell from the symptom of indigestion whether it is indeed some 
dietary excess or gastric ulcer, and does not obstruction of the colon 
give all the symptoms of ordinary constipation ? 

All those entrusted with the public responsibility for legislation 
and regulations pertaining to the sale of drugs must bear in mind 
that, in the United States today, the tendency to self-medication is 
slowly being reversed and every barrier possible should be placed 
in the way of this ancient and empiric practice. If a citizen is not 
permitted by law to kill himself, to have an abortion, to mutilate him- 
self, to refuse an education, and so forth, he surely should not be 
permitted the opporunity to jeopardize and even destroy his health 
by the use of drugs which he obtains by simple purchase to treat 
a self-diagnosed disease or illness. 

It is bad enough to have some of the old time-honored drugs 
still sold over-the-counter but it is much worse to see the over-the- 
counter avenue of sale being widened to include combinations of 
drugs of the most potent and dangerous character. We are totally 
unimpressed with some of the arguments which have been used—and 
with apparent success—in convincing the Food and Drug Adminis- 
tration that the sale of such items in no way endangers public health. 
If, indeed, the Food and Drug Administration is to become unduly 
liberal and no longer the bastion of conservatism, then those officials 
and legislators on the state level must erect legislative barriers 
far above those set for drugs in interstate commerce. The Food 
and Drug Administration generally has done a splendid job in 
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protecting the American public, but there is no reason to believe 
that this agency of government is completely infallible in its decisions 
and judgment. Actually, certain provisions of the Durham- 
Humphrey Amendment make it difficult for the F.D.A. not to be 
extremely liberal in interpreting what can be safely sold over-the- 
counter. For a long time, federal laws and regulations were more 
strict than those at the state level and, in fact, they often set the 
goal toward which state legislation was directed. At the moment, 
it would appear that, insofar as over-the-counter drugs are concerned, 
this situation has been reversed. It would be wise for those entrusted 
with the health and weli-being of the citizens of a given state to bear 
this in mind and not to make the mistaken assumption that state 
laws patterned after federal acts, and the blanket approval of all 
F.D.A. regulations is entirely in order. 

We insist that self-medication by the public is a dangerous and 
undesirable practice and it is incumbent upon all the health pro- 
fessions, including pharmacy, to work diligently toward its eventual 
elimination from the American scene. As we have said before and 
repeat, everyone agrees that a man is a fool to attempt to fix his 
own watch, his own television set, and, in most instances, his own 
car and yet, by some strange piece of logic, every man is considered 
qualified to be his own physician. This just does not make sense. The 
three mechanical or electronic devices mentioned are extremely simple 
as compared to the human body! 

Let us not be fooled into continuing this delusion by those who 
encourage and exploit this desire to treat oneself for purely com- 
mercial reasons. It should also be pointed out that legislators have 
a far greater debt to the welfare of their constituents than they have 
in promoting or protecting commercial enterprises in their state. If 
the choice must be made between the two, it should not be difficult. 


THE DETERMINATIONS OF THE RELATIVE PER- 
CENTAGES OF SELECTED MEMBERS OF THE 
LABIATAE, IN VARIOUS POWDERED 
ADMIXTURES 


By Harold I. Silverman* and Marin S. Dunn** 


HE literature in methods devoted to quantitative microscopy is 
rather sparse (1), and it would appear that any new method, 
proven to be of value, would be a welcome addition. 

The authors’ previously defined Palisade Number (2), as an aid 
to microscopically separating and identifying peppermint and spear- 
mint leaves. This method has also been adapted (3), to the quanti- 
tative determination of admixtures of these two drugs. 

In this paper, by means of a counting method, percentage deter- 
minations have been made on admixtures containing two, three, four 
and five component crude drugs. The drugs used in this study were : 
spearmint, peppermint, thyme, sage, rosemary and marjoram. For 
each of these drugs a characteristic histological element was chosen 
as the criterion upon which the microscopical count was based 
(table 1). 

TABLE 1 
TABLE OF THE HISTOLOGICAL ELEMENTS SELECTED FOR EACH OF 
THE LABIATAE STUDIED 


Number Botanical name Histological element 
1. Mentha spicata L. Epidermal tissue fragment 
with adherent palisade 
cells 
Mentha piperita L. a4 
Thymus vulgaris L. Epidermal tissue fragment 
bearing trichome scars 
Salvia officinalis L. Non-glandular trichome 
with basal cell attached 
Rosmarinus officinalis L. Non-glandular branching 
trichome 
Marjorana hortensis Mnch. Wavy-walled epidermal tis- 
sue fragment 


* Formerly Instructor, Department of Biology, Philadelphia College of 
Pharmacy and Science, Philadelphia. Present Address: Long Island University, 
Brooklyn College of Pharmacy, Brooklyn, New York. 

** Professor of Biology and Director of the Department of Biology, Phila- 
delphia College of Pharmacy and Science, Philadelphia. 
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The samples used in this study were all commercial and were 
rechecked in our laboratories for authenticity before being used. 

Admixtures were made both by the authors and other members 
of the College Staff. Mixtures 1, 2, 3, 4, 5, 6, 7, 8, 9 and 17 were 
made from samples already powdered. The individual drugs were 
first powdered separately and then combined. In all the others the 
individual drugs were weighed out as whole or broken drug, placed 
together and ground. Mixtures 3, 4, 6, 8, 13, 14, 16 and 17 were 
made by someone other than the authors and their percentage com- 
position was unknown previous to the analysis. In the cases of mix- 
tures prepared by workers other than the authors, the first step in the 
quantitative determination was the identification of the component 
crude drugs entering the adimixtures. 

The method was essentially one in which counts were made of 
histological elements (4), (5), some feature or quality of each being 
valuable for the identification of one and one only of the labiates 
chosen. 

Admixtures were treated as described in a previous paper (3), in 
order that the characteristic elements could be more distinctly visible 
upon microscopical examination. The method was developed on 
powdered material sufficiently fine to pass entirely through a number 
80 sieve. 

In the case of the admixtures that did not contain spearmint or 
peppermint, counts were made with the 10X objective. If spearmint 
or peppermint were present in an admixture, the 43X objective was 
necessary to secure the proper magnification for easy recognition of 
epidermal-palisade particles. 

To determine the approximate percentages of each of the crude 
drugs in the admixtures, each drug’s selected histological element total 
was divided by the grand total of all of the chosen elements counted 
and multiplied by one hundred. This data has been tabulated in 
table 2. 


Specific Identifying Characteristics Chosen 
1. Mentha spicata L. : 


Each epidermal-palisade fragment was counted as one as long 
as a sufficient number of palisade cells remained attached to the 
epidermal cells to enable the microscopist to recognize this tissue as 
spearmint (or peppermint). Counts of this tissue were made with a 
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standardized ocular net of Howard ruling. The investigators were 
able to recognize either spearmint or peppermint by counting the 
number of cells in the unit area (2), and quantitative determinations 
were made in the way indicated (3). 


2. Mentha piperita L.: 


See above. 


3. Thymus vulgaris L.: 

Each portion of epidermal tissue was counted as one if it appeared 
as illustrated in Fig. 1. The slightly-beaded walls of thyme were 
evident along with the scars left by detached trichomes calling to mind 
pockmarks. 


4. Salvia officinalis L.: 

Each non-glandular hair of sage was counted only as long as the 
basal cell of the hair remained attached to at least one (or portion of 
one) or more adjacent hair cells (Fig. 2). By the staining method 
used, the basal cells of the trichomes appeared much darker brown 
than those cells more distally located, and this simplified recognition. 
If only a basal cell was observed, it was not counted. Hair fragments 
not containing a basal cell were also not counted. If a portion of 
epidermal tissue was seen with several attached hairs, then this entire 
portion was counted as one, even though more than one hair may have 
been attached. 


5. Rosmarinus officinalis L.: 


Each entire or partly entire non-glandular hair was counted as one 
unit, as long as branching was found. Of the labiates studied, only 
rosemary showed branching non-glandular hairs (Fig. 3), and for 
this reason, branching became a valuable identifying characteristic. 
If a portion of epidermai tissue was seen with several attached hairs, 
then this entire portion was counted as one. 


6. Marjorana hortensis L. : 


Each portion of epidermal tissue was counted as one as long as 
it appeared as illustrated in Fig. 4. Marjoram epidermal tissue was 
evident by the typical wavy-walled or convoluted appearance. In 
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addition, the epidermal walls (in surface view) upon comparison with 
the wall thickness of the epidermal cells of spearmint and peppermint 
were noticeably thinner. 
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Fic. 1 
THYME 
Epidermal tissue of thyme bearing scars of the trichome bases 


Approximate magnification X 250 
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Fic. 2 
SAGE 
Non-glandular trichomes of sage 


Approximate magnification * 250 
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Non-glandilar trichomes of rosemary 


Fic. 3 
RosEMARY 


Approximate magnification 250 
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Fic. 4 
MARJORAM 
Wavy-walled epidermal tissue of marjoram 


Approximate magnification 250 
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TABLE 2 
Counts ON ADMIXTURES 


Leucocytometer counts 


Mixture 


Thyme 
Sage 
Rosemary 
Marjoram 


Thyme 
Sage 
Marjoram 
Rosemary 


Thyme 
Sage 
Marjoram 


Thyme 
Rosemary 
Marjoram 


Thyme 
Sage 
Marjoram 
Rosemary 


Thyme 

Sage 

Marjoram 
Thyme 34 
Sage 32 
Sage 

Rosemary 
Marjoram 


30.0 
15.0 
25.0 
30.0 


Thyme 
Sage 
Rosemary 
Marjoram 


50.0 
50.0 


Thyme 
Peppermint 


232 
1 2 3 4 4 3° 
@ 20 +1288 
— © 75 248 25.0 
6 7 3 4 5 2 2 6 35 203 20.3 0 
10 7 10 7 9 7 3 5 58 33.7 33.2 +15 
3 10 8 10 9 12 7 9 #1 76 «33.2 33.3 0.3 
10 7 19 10 7 9 8 12 82 358 33.3 + 7.5 
4 5 13 14 88 630 600 450 
3 0 1 l 2 1] 79 100 21.0 
5 12 9 8 10 3 Ss Hm i 73 264 25.0 + 5.6 
8 7 6 4 6 10 7 12 60 21.7 250 13.2 
19 x fad 9 4 7 #10 9 74 268 250 + 7.2 
7 6 22 2 10 22 2 34 37 189 645 573 +126 
a 7 4 4 4 4 12 5 47 #160 142 +4127 
8 9 6 7 5 6 rd 57 19.5 28.5 31.6 
7 32 34 19 35 43 42 32 271 498 500 0.4 
31. 23s 273 «50.2 «650.0 0.4 
8 3 5 1 5 2 5 3 28 #185 200 7.5 
9 5 8 1 Il 5 10 9 63 315 + 5.0 
3 4 5 6 4 2 3 2 145 3.3 
4 6 4 5 3 10 1 35 17.5 — 0 
4 7-H 5 MS + 21.7 
10 23 , 18 23 24 31 24 24 183 565 | + 13.0 a 
P| 13 18 21 18 16 25 19 17 141 435 — 13.0 


TABLE 2 (Continued) 
CouNTsS ON ADMIXTURES 


&F 


Leucocytometer counts 
? 
Mixture 


Sage 
Peppermint 


Thyme 
Sage 
Rosemary 
Marjoram 
Spearmint 


Thyme 
Rosemary 


Sage 
Rosemary 
Spearmint 


Thyme 
Rosemary 
Marjoram 


Thyme 
Sage 
Peppermint 


Sage 
Rosemary 
Marjoram 


Data 


The data obtained by making counts to ascertain the percentage 
determinations of the admixtures are given in table 2. Admixtures 
containing spearmint and peppermint only have been previously re- 
ported (3). The experimentally determined percent (column 12) 
obtained by the use of the method described is tabulated along with 
the actual percentages, in the admixtures, of each of the drugs (col- 
umn 13). The percentage variation is obtained by dividing the differ- 
ence between the calculated and the actual percentages by the actual 
percentage and multiplying by one hundred (column 14). 
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Ras 

No. A B & Us 

23 28 21 27 2 22 19 2% 192 449 500 —102 i 

12 24 25 19 12 18 20 17 19 154 194 200 —30 os 

19 21 6 It W 18 22 12 119 150 150 80 

15 26 30 21 22 31 13 20 178 224 20 +4120 

23 27 37 23 25 28 23 2 214 270 250 +80 : 

17 15 21 16 17 17 14 13 130 164 200 —180 4 

13 P| 40 46 41 42 29 SB Sl 48 355 643 715 —101 eS. 

23 24 2 16 39 19 2% 197 35.7 285 + 25.3 

14 58 61 37 48 204 482 444 +286 

48 33 14 37 132 31.2 321 28 ss 

38 20 10 25 87 206 235 —123 = 

15 35 38 27 44 20 44 16 19 243 403 435 74 = 

25 40 17 38 34 33 18 12 217 360 370 27 = 

17 18 12 23 18 34 6 15 143 237 195 4215 g 

16 16 17 16 21 23 2 13 2 154 240 308 —221 e 

; 47 40 41 47 38 48 55 46 362 563 462 +4219 ts 

17 12 15 14 14 9 2 26 127 198 230 —139 ag 

- is 

| 17 17 17 13 9 22 8 8B 15S 10 623 487 +4279 Re 

6 5 7 5 5 4 6 6 4 251 343 —268 — 
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It will be noted that in many of the cases given, the percentage 
composition, as determined, was not too far removed from the actual 
to have practical importance. 

There is a definite need for workable methods in determining per- 
centages of crude drug mixtures. While it is realized that the method 
used above may not have universal application, it is hoped that it will 
be found to be of value by other workers. 
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DRUGS USED IN THE PALLIATION OF LEUKEMIA 


EUKEMIA was first described as “white cell blood’”’ by some 
medical authorities in 1852. This description of the disease 
was based on one of its most frequent laboratory findings—an ab- 
normally large number of white blood cells or leukoyctes. This, 
however, is not always observed in leukemia and, consequently, a 
leukocytosis is not an absolute requirment for its clinical diagnosis. 


Definition 


Leukemia is a disease involving the lymph nodes, the spleen, 
and the bone marrow. It is characterized by a greatly increased 
production of white blood cells and the failure of many of these to 
reach maturity. These cells not only accumulate at the sites where 
they are normally produced but also in certain organs where they 
are not usually found. In its later stages, severe anemia and 
hemorrhage are complicating factors and the usual causes of death. 
Leukemia is almost invariably fatal although life-expectancy varies 
with the type of the disease and the success attending the therapeutic 
approach taken by the physician. 


Types of Leukemia 


Several methods of classification have been proposed but, today, 
that generally accepted is based upon the type of white cell being 
produced in excess of normal. Thus, we find the following principal 
types: 

1. Myeloid (granulocytic, myelocytic, or myelogenous) 
leukemia in whick granular leukocytes or their precursors are 
increased in numbers. 

2. Lymphatic (lymphocytic) leukemia in which lymphocytes 
or their precursors increase. 

3. Monocytic leukemia wherein monocytes are present to 


excess. 


Other rare forms are named after the type of white cell involved; 


e.g., plasma cell, eosinophilic, etc. Any one of these types may be 
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acute or chronic. Acute forms usually begin with symptoms of 
acute infection often accompanied by inflammatory lesions in the 
mouth. Hemorrhage tendency and severe anemia are also present. 
The disease, if untreated, is usually fatal sometimes in a few days 
but more often in a few weeks or months. Chronic leukemia has 
a slow insidious onset. One of the first symptoms is the enlarge- 
ment of lymph nodes or the spleen. Weakness and anemia are also 
present. 

Diagnosis of leukemia is not always easy since at times the 
laboratory findings are very confusing. Some patients may even 
have a normal leucocyte count, even when seriously ill with the 
disease. Changes in the bone marrow can be demonstrated by the 
microscopic examination of biopsy specimens. Immature cells of 
the leukemia type predominate and this is believed due to hyper- 
activity plus growth arrest in the immature form. Erythropoiesis is 
usually retarded. Whether the anemia seen in leukemia is caused 
by a crowding out of red cells in the marrow, hemolysis, or both is 
not certain but a hemolytic anemia is believed the usual cause. 

Both males and females have leukemia but males are more 
often afflicted. The acute form is somewhat more common in children 
and young adults. The myeloid type occurs at all age levels while 
the lymphatic type is most common in persons up to 30 years of age. 


Incidence of Disease and Etiology 


It is difficult to obtain accurate figures for the incidence of 
leukemia. It is estimated that, in an average year, over 3000 
people in the United States die as the result of acute leukemia and 
about 5000 with chronic leukemia. At any one time in the U.S., 
there are at least 12,000 patients under treatment for the chronic 
form of the disease. 

Leukemia appears to be on the increase throughout the world 
and, in this day of atomic energy, it may grow to serious proportions. 
It has been shown that ionizing radiations increase the tendency for 
leukemia. Radiologists, for example, are ten times as likely to 
become leukemic as other physicians. In Japan, those who lived 
within one kilometer of the epicenter of the atomic bomb have had 
a fifty-fold increase in the incidence of leukemia over that of the 
general population. The use of high doses of radioisotopes in 
treating other diseases is followed in a significant number of cases 
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by leukemia. This has been observed in the treatment of polycythemia 
vera using radiophosphorus. 

The primary cause of leukemia is unknown. While acute leu- 
kemia is clinically similar to an acute infection, it is unlikely that 
infection is the cause. The disease has not been successfully trans- 
mitted from one person to another and the theory that it is caused 
by a virus is unproved. Substances causing white cell proliferation 
and infiltration of organs have been isolated from the urine of 
patients and these appear to be different and, in fact, antagonistic 
in myeloid as compared with lymphatic leukemia. 

Such substances as benzol and tars have been implicated in 
promoting leukemia. It seems that any agent causing decreased 
marrow activity (hypoplasia) followed by a period of increased 
activity (hyperplasia) increases the chance of a neoplastic mutation 
during the period of hyperplasia with leukemia as the result. 


Chemotherapy 


Since untreated leukemia almost always and probably always 
ends in death, treatment is indicated as soon as a positive diagnosis 
is made. 

Not all drugs are equally useful in all types of leukemia. We 
shall, therefore, discuss the antileukemic drugs and then the thera- 
peutic approach employed in the several types of leukemia already 
described. 

The first drug used in the palliation of leukemia was arsenic, 
recommended by Lissauer in 1865. Fowler’s solution (1 per cent 
sodium arsenite) will produce remissions in early stages of the dis- 
ease. It acts by reason of the marrow depression caused by arsenic. 
ithyl carbamate (urethane) was first used by Paterson and his co- 
workers in 1946. It is given in a dose of 2 to 4 Gm. daily and it 
causes remissions in a high per cent of cases of chronic myelocytic 
leukemia. Its action is believed to be based on an interference with 
nucleic acid synthesis. Both arsenic and ethyl carbamate in effective 
doses cause a high incidence of nausea in patients and are rarely used 


today. 


The modern approach in the chemotherapy of leukemia began 


in 1949 with the introduction of Aminopterin by Farber. This 
substance acts as a folic acid antagonist. It is closely related to 
folic acid in its structure differing only in the presence of an amino 


| 
a 


238 Amer. Jour. Pharm 


group at position 4 instead of a hydroxyl. It is believed to act by 
blocking the conversion of a folic acid to its biologically active form 
folinic acid (citrovorum factor). This seems likely since the anti- 
leukemic action of Aminopterin can be destroyed if the patient is 
given folinic acid. Actually, folinic acid is supplied under the name 
Leucovorin to be used in combatting overdosage with folic acid 
antagonists. Methotrexate is very closely reiated to Aminopterin 
having only a methyl group attached to the nitrogen at position 10. 
Its action is also that of a folic acid antagonist. 

While folic acid antagonists must be given to each patient on a 
very carefully adjusted dosage schedule, the usual dosage is as 
follows: Aminopterin, 0.25-1.0 mg. daily for a child and 1-3 mg. 
daily for adults. It is, however, rarely used except in children. 
Methotrexate is given in a dosage of 1.25-5 mg. daily for a child and 
5-10 mg. daily for an adult. Treatment with either must be under 
strict supervision since toxic effects are not unusual and are sometimes 
serious. The usual plan is to continue treatment for 3 weeks or more 
until a remission is accomplished or toxic symptoms appear. If toxic 
symptoms, including ulceration of buccal mucosa and abdominal pain 
appear, the drug is withdrawn for 7-10 days and then re-instituted at 
a lower dosage level. 

Another group of anti-metabolites are those which are purine 
antagonists and act by interfering with nucleic acid synthesis. 
Nucleic acids are important constituents of cell nuclei and such 
interference retards mitosis and cell proliferation. The substance, 
6-mercaptopurine, is an analogue of the nucleic acid precursors 
adenine, which is 6-aminopurine, and hypoxanthine, which is 6- 
hydroxypurine. It differs from these only in having an -SH at 
position 6, The drug 6-mercaptopurine is supplied under the name 
Purinethol. The initial dose is 2.5 mg./Kg. daily with the patient 
under close observation. If after 4 weeks no improvement and 
no toxicity results, the dose may be adjusted upward to 3-5 mg./Kg. 
daily. The status of the patient on the drug is best judged on the 
basis of the appearance of the bone marrow rather than on a 
leucocyte count. Actually, the white cell count may drop very low 
but, if hyperplasia of the marrow persists, the drug is continued 
unless toxic symptoms occur. If, however, no facilities for bone 
marrow examination are available, a drop in leucocyte count calls 
for the temporary withdrawal of the drug. This is because of the 
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lag in the effect of the drug and the fact that its full effect on the 
marrow cannot be judged by the blood picture alone. Quite unlike 
the anti-folic acid compounds, there is no known antidote for over- 
dosage with 6-mercaptopurine. 


Polyfunctional Alkylating Agents 


These include the nitrogen mustards, triethylene melamine 
(TEM) triethylene phosphoramide (TEPA) triethylene thiophos- 
phoramide (Thio TEPA), and Myleran. The properties of the ni- 


trogen mustards were investigated as chemical warfare agents in 
World War II and their effects on bone marrow and lymphoid tisue 
studied. The first agent in this group used in leukemia was methyl 
bis-(betachloroethyl) amine, also known as HN». Such substances 
are very reactive and, a few moments after intraveneous injection, 
they are no longer present as such in the blood stream, having re- 
acted with many biological substances. They inhibit mitosis and cell 
division in all germinal tissues, and proliferating cells show evidence of 
altered structure involving the chromosomes, 

The usual dose of HNg is 0.1 mg. per Kg. of body weight in a 
solution freshly prepared from the crystals since it is quite unstable. 
Some nausea and vomiting usually occur in the patient but the treat- 
ment only lasts 2 to 4 days and the nausea does not continue beyond 
this. Barbiturates and chlorpromazine in particular are very useful in 
controlling this nausea. Marked changes are produced in the bone 
marrow and lymphoid tissue and this finally extends to the blood pic- 
ture. Remissions of from one to six months can be expected. 

Triethylene melamine has the same type of cytotoxic action and 
is believed to act in the same manner as HNg». It causes less nausea. 
and can be given by mouth on an empty stomach. It is usually accom- 
panied by sodium bicarbonate to improve its absorption. The usual 
dose is 5 mg. on each of two consecutive mornings each week. Since 
the effects are somewhat delayed (10 days to 2 weeks), dosage must 
be regulated with great care. After a remission is induced, main- 
tenance therapy sometimes is successful for a time if caution is used 
in regulating the dose. 

Myleran (1, 4-dimethanesulfonoxybutane) seems to be an even 
more useful alkylating agent. It was developed by Haddow and 
Timmis during an investigation of the tumor inhibiting properties 


\ 

tw 


240 Amer. Jour. Pharm. 


of various sulfonic acid esters. The usual dose is 4 to 6 mg. daily 
continued for about 3 weeks. Kemissions of varying degrees can 
be expected, particularly in chronic myelocytic leukemia, and it is 
not usually accompanied by marked side effects. Repeated courses 
usually cause further remissions even after other drugs have failed. 
At the moment, Myleran appears to be the most useful of the alkylat- 
ing agents. 


Adrenal Hormones and ACTH 


The adrenocorticosteroids—having glucocorticosteroid activity 
such as hydrocortisone, cortisone, and prednisone—are of value in 
selected cases of leukemia. The adrenocorticotropic hormone of the 


anterior pituitary has a similar action probably by reason of its stimu- 


lation of endogenous hydrocortisone production. The effect of 
adrenal steroids also explains the occasional spontaneous remission 
sometimes observed in leukemia following a period of stress, such as 
a severe infection. 

Hormone therapy may be expected to cause marked improvement 
in about 70 per cent of all cases of previously untreated acute leu- 
kemia. The effect of such therapy, however, is not permanent and, 
in time, such therapy is useless. Even a first course of steroids often 
fails to help the older patient. Rather large initial doses are required ; 
e.g., with cortisone, up to 300 mg. a day. This is gradually reduced 
as the hematologic condition improves. This therapeutic approach is 
very useful in acute cases where antimetabolite or other therapy is 
too slow to control the disease before death would otherwise result. 
This gives the physician time to institute other therapy such as Metho- 
trexate or Purinethol. 

Radiation Therapy 

This is sometimes of great value, particularly where there is 
an enlarged spleen or liver as in chronic myelocytic leukemia. A 
total dose of x-rays of 200-400r over 4 to 6 days is employed, although 
some cases may require more, At times, x-ray treatment of local dis- 
orders due to the infiltration of cells into the skin, lymph nodes, etc. 
may be helpful. In late stages of the disease, the tendency to hemor- 
rhage is increased by radiation since the thrombocyte level is still 
further depressed. This can be quite dangerous. Radiophosphorus 
(P**) is similar to total body radiation and the usual dose is 3 to 
10 me. orally. 
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Choice of Therapy 


The therapeutic approach selected by the physician for the treat- 
ment of a given case of leukemia must be based on a careful consider- 
ation of many factors. Among these are the type of leukemia, 
whether acute or chronic, the patient's age and general condition, and 
previous therapy. It is also difficult, if not imposssible, to compare 
the relative merits of certain antileukemic drugs. A few general con- 
siderations may be of interest. 

In acute leukemia, radiation therapy is not usually indicated ex- 
cept for localized lesions causing pain. Chemotherapy with Amin- 
opterin or other antimetabolites is more likely to be successful in 
children than adults. Hormone therapy is very useful in bringing 
acute cases under rapid control and providing sufficient time to insti- 
tue chemotherapy, but its long term effects are not as good as chem- 
otherapy. 

Chronic leukemia may not actually be subject to any real control 
from the standpoint of the time of eventual death. The health and 
well-being of the patient can be greatly improved, however, with 
drugs. In chronic myelocytic leukemia, radiation of an enlarged 


spleen or liver causes a marked reduction in pain and swelling and 


radiophosphorus orally or intravenously is of value. The use of 
antimetabolites and alkylating agents is particularly indicated in 
chronic myelocytic leukemia but believed of less value in the lymphatic 
form. The eventual failure of a single agent to produce a remission 
should lead the physician to try another since a change of therapy may 
induce a remission after one drug no longer does so. 

In chronic lympathic leukemia, the involved lymph nodes should 
be treated with X-ray. The alkylating agents including HN» and 
TEM are of value but a lower dose is required than in the chronic 
myelocytic form. Hormone therapy seems very valuable in the 
chronic lympathic form of the disease even over long periods of time. 

While leukemia cannot be cured, the patient can be assured by 
the physician that his life can be prolonged and he can be made to 
feel much better. This improves patient morale and kindles hope 
that a total cure will be found in the early future for this dread 
disease. 
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CLINICAL STUDIES ON ANTICANCER AGENTS. IX 
By John R. Sampey* 


N recent studies more than 1075 articles in the current literature on 

clinical applications of anticancer agents have been surveyed (163). 
The present installment of 211 additional references emphasizes the 
importance of hormones in the control of neoplastic growths, with the 
hormones of the sex and adrenal glands receiving the most attention. 
Investigations with radiophosphorus dominate the inorganic chem- 
icals, while nitrogen mustards, TEM and 6-MP have been most fre- 


quently employed among organic nitrogen compounds. 


I. Inorganic Chemicals 


Radiophosphorus. P** has proven successful in the management 
of a variety of neoplasms, including chronic leukemia (40, 100, 107, 
123, 135, 186), Hodgkin's disease (83, 203), polycythemia vera (2, 
79, 124, 167), serous effusions (92), metastatic cancer of the liver 
(6), prostatic cancer (160, 161), bladder tumors (130), and glioma 
of the cervix (38). 

Radioiodine. \'*' has been used in place of surgery in thyro- 
idectomy (113, 150) and for metastatic thyroid neoplasms (190, 203). 
Chapman, et al. (37), reported no malignancies from 10 years experi- 
ence in the control of hyperthyroidism with radioiodine. 


Radiocobalt, Co™ therapy for neoplasms of the bladder has been 
described by several investigators (87, 165, 194, 195, 206). 

Radiogold. Flocks, et al. (56, 97), found carcinoma of the 
prostate responded well to Au'®* treatment. 

Radiogallium. Ga™ and Ga®™ were disappointing in clinical trials 
with cancer patients (202, 203), but Ga™ produced clinical improve- 
ment in bone cancer cases (98). 

Radiobismuth. Bi** has proved useful in lymphatic neoplasms 
and as a substitute for radium (201, 203). 


Radioboron. Farr, et al. (53, 70), noted improvement in patients 
with glioblastoma multiforme after B' therapy. 


* Professor of Chemistry, Furman University, Greenville, S. C. 
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II. Organic Nitrogen Compounds 


Nitrogen Mustards. Nitrogen mustard treatments for lymph- 
omas, Hodgkin's disease and leukemia have been tested extensively 
(14, 33, 72, 95, 100, 132, 151, 191). Combined with ACTH or X-rays 
they induced remissions in patients with lymphomas (155, 157). 
Nitrogen mustard has also proved effective in the treatment of neo- 
plasms of the lung (4, 94), liver (6), breast (4), and epithelomia 
(212). 

TEM. Triethylene melamine, TEM, has been employed fre- 
quently in the management of leukemia, Hodgin’s disease and lymph- 
omas (13, 33, 47, 77, 78, 100, 138, 146, 209). Bronchiogenic car- 
cinoma and polycythemia vera also responded to TEM (41, 78, 162). 
Combined with radiotherapy it has been used in children with 
retinoblastoma (91). 


6-MP. 6-Mercaptopurine, 6-MP, has proved one of the most 
successful drugs in the control of acute leukemia and related neo- 
plasms (18, 28, 29, 30, 31, 32, 58, 81, 136, 159). 


Phosphoramides. Triethylene phosphoramide, TEPA, and tri- 
ethylene thiophosphoramide, TETPA, have been used clinically on 
patients with leukemia, Hodgkin's disease and lymphomas (177, 
209). OPSPA, 
with ACTH or cortisone induced objective improvement in breast 
and ovarian cancers (44). TETPA controlled effusions in ovarian 
cancer (12). 

Urethan. Chronic myeloid leukemia responded to urethan 
therapy (95, 100). Palliative results were obtained for inoperable 
lung cancer with this agent (94). 

DON. 6-Diazo-5-oxo-1-norleucine, DON, benefited cancer pa- 
tients (121). 

CB 1348. N,N-di(2chloroethy! )-p-aminophenylbutyric acid, CB 
1348, has been used with patients with Hodgkin's disease (26). 


III. Folic Acid Antagonists 


Aminopterin. Aminopterin induced remissions in a number of 
cases of acute leukemia (1, 15, 27, 30, 39, 42, 67, 81, 102, 120, 169). 
This folic acid antagonist has been used in reticuloendothelioses (125). 
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Amethopterin. Amethopterin caused remissions in acute leu- 
kemia (27, 120). 


Amino-an-fol. Acute leukemia (120) and polycythemia vera 
(16) responded to this folic acid antagonist. 


IV. Hormones 


Estrogens. A score of clinical reports have been made on the 
estrogen treatment of advanced prostatic cancer (19, 43, 46, 48, 55, 
56, 57, 60, 84, 114, 122, 127, 129, 131, 145, 149, 168, 180, 193, 
198, 205, 207). Estrogen therapy has been applied to cancer of the 
breast (8, 90, 111, 118, 158, 170), bladder (80), lung (94), and 
metastatic lesions from cancer of the testis (174). Progesterone had 
no effect on patients with carcinoma of the cervix (85). Hyster- 
ectomy has been applied to the management of endometrial carcinoma 
(82). 

Androgens. A number of studies have been made on the control 
of breast cancer with testosterone (52, 66, 106, 107, 110, 114, 133, 
154, 158). This hormone has also been used in acute granulocytic 
leukemia (136), and Malcolm and Rusche (122) included it in their 
study of sex hormone effects in prostatic carcinoma. 17-Alphaethy!- 


17-hydroxy-norandrostenone caused clinical improvement in cancer 
patients (178). 


Castration. Castration by surgery or irradiation helped patients 
with breast cancer (45, 171, 176). 

Cortisone. A number of investigations have been made on the 
management of leukemia with cortisone (5, 27, 54, 73, 81, 105, 142, 
181, 183, 185, 208). Bilateral adrenalectomy, followed by cortisone 
treatment, caused remissions in breast neoplasms (35, 88, 126, 139, 
141, 185), and prostatic cancer (128, 129, 175, 185). Prostatic cancer 
has also been treated with estrogens and cortisone (131), and mam- 
mary metastatic carcinoma responded to testosterone and cortisone 
(110). Cortisone and ACTH proved of value in 5 cases of reti- 
culoendotheliosis in children (11). 9-Alpha-fluorohydrocortisone 
caused regression in acute leukemia (86). 

Adrenalectomy. Adrenalectomy induced regressions in breast 
cancer (10, 34, 35, 63, 104, 126, 139, 140, 148, 158, 182, 204), and 
prostatic cancer (9, 10, 108, 128, 153, 175, 185, 193, 205). 
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ACTH. ACTH induced remissions in leukemia (27, 73, 81, 155, 
179, 183, 208), and in reticuloendotheliosis (11, 96). 


Pituitary. Hypophysis implants have been used for inoperable 
carcinoma and chronic pain (76). Hypophysectomy has been em- 
ployed in a number of patients with advanced neoplasms (116, 117, 


134, 140, 143, 144, 173, 204). 


Thyroid. Massive doses of dry thyroid gland extracts slowed 
down cancer growth of the breast and genitals (115). 


V. Miscellaneous Agents 

Myleran, Myleran, or GT-41, has induced good remissions in 
chronic myeloid leukemia (64, 69, 152, 192, 196), and acute granu 
locytic leukemia (136). 

Colchicines. Colchicine derivatives have been employed in the 
therapy of leukemia (22, 89, 112, 197), skin tumors (62), and car 
cinoma of the lungs, digestive tract, etc. (137). 

Podophylliin, Skin tumors (61, 93) and bladder tumors (49) 
responded to podophyllin. 


Narcotics. A number of narcotics have been used in the contro! 
of pain in cancer (36, 65, 119). 


Alcohol. Alcohol nerve blocks have proved effective in the man 
agement of intractable pain in cancer (23, 24, 25, 189). 


Anesthetics. Inhalation of overheated vapors of different anes 
thetics induced subjective and objective improvement in patients with 
a variety of neoplasms (51, 187, 188). 

Barbitals. d-Amphetamine-amobarbital combination — relieved 
anxiety and depression of cancer patients (71). 

Antibiotics. Antibiotics helped children with reticuloendotheliosis 
(7, 20) and adults with brain tumors and leukemia (59), 


Vitamins. Massive doses of vitamins A and C have been re 
ported by Wendt (199, 200) as helpful for far advanced metastatic 
cancers, but Kleine and Huber (99) were unable to confirm this. 


Diet. Gerson (68) investigated diet therapy in a variety of neo 


plasms. 


Yeasts. Injections of yeasts benefited leukemic patients (147). 
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Glucuronosides, Cyanogenetic glucuronosides exerted a destruc- 
tive action on cancers of the rectum, cervix and breast (75). 

Butazolidin, This agent gave good palliation with leukemic 
patients, and with dimethylaminopyrazolon it relieved cancer pain 
(166). 

Polyden, This agent had little influence on 20 cases of carcinoma 
of the stomach, lung, breast, etc. (74). 

Prednisolone, Objective and subjective improvement was noted 
in patients with metastatic breast cancer following use of this agent 
(103). 

Peroxides. Skin cancers responded to organic peroxides (109). 

Carzinophilin. This antitumor substance was effective in neo- 
plasms of the connective tissues (172). 

NDGA. Nordihydroguaiaretic acid, NDGA, showed palliative 
effects in advanced cancer of the lung, bone, etc. (17). 

Blood, Bierman, et al. (21), studied fractions of blood most 
effective in treatment of leukemia. 

Heparin. This agent with leech extract caused regression of 
cancer of the liver and lung (3). 

Tissue Extracts. Injections of homogenate supernates from 
Hodgkin's disease patients induced improvement in other patients 
with this neoplasm (156). 

Psychotherapy. Elasberg (50) investigated this approach to a 
patient with advanced carcinoma of the pancreas. 

Krebiozen. This agent was ineffective in a case of cervical 
cancer (164), 

Circumcision. Circumcision of males was associated with fewer 
cervical cancers in their wives (210, 211). 


Spleenectomy. This did not arrest neoplasms of the haemolytic 


system (7, 184). 
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SELECTED ABSTRACTS 


A Comparison of the Effects Obtained from the Intramuscu- 
lar and Intravenous Injection of Vitamin K;. Shoshkes, M., and 
Perelman, A. J. J. A. M. A. 161:1145 (1956). Prolonged anti- 
coagulant therapy with bishydroxycoumarin or other anticoagulants 


is common practice where actual or threatened thromboembolic con- 
ditions occur. Hemorrhagic accidents are a danger in all such 
procedures but vitamin K, has been found to be a rapid and effective 
antagonist to these drugs. 

The authors administered 100 mg. of vitamin K, emulsion 
intramuscularly to 20 patients on the last day of therapy with 
bishydroxycoumarin, usually after prolonged periods of stabilized 
hypoprothrombinemia at 50 per cent or less. After 24 hours 100 
mg. of the vitamin K, emulsion were given intravenously. Pro- 
thrombin times were determined at 1, 2, 4, 8, and 24 hours after each 
injection, 

It was found that the effect of the vitamin K, in lowering the 
elevated prothrombin times was unpredictable following intramuscular 
injection. Following intravenous injection there was a more marked 
and consistent fall in the prothrombin times. The cause for this 
effect was not clear from these studies. The author pointed out, 
however, that when the need for the vitamin is urgent the intra- 
venous route of administration should always be employed. 


Hesperidin-Ascorbic Acid in the Treatment of Arthritis. 
Warter, P. J., Drezner, H. L., Donio, D. A., and Horoschak, S. 
J. Am. Geriat, Soc, 4:592 (1956). A combination of hesperidin and 


ascorbic acid was used in the treatment of 42 patients with rheuma- 


toid arthritis and 17 patients with osteoarthritis. The patients were 
treated and observed over a period of seven years. In the rheumatoid 
arthritis group, treatment was started with 400 to 1000 mg. of hes- 
peridin-ascorbic acid combination, containing equal quantities of each 
substance, each day. More severe cases received the higher dosages. 
Later, the dosage was reduced gradually to a maintenance dose of 
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300 mg. a day. This maintenance dose was also employed for the 
osteoarthritis patients. 

It has been rather well established that ascorbic acid and hesperi- 
din play a part in maintaining the capillary integrity in the human 
body. In rheumatoid arthritis and in hypertension there is evidence 
that, at least in some cases, there is a disturbance of capillary integrity. 
Prolonged therapy with hesperidin and ascorbic acid in patients with 
such disturbed capillary integrity would, therefore, appear to be ra- 
tional therapy. 

Based upon clinical testing, normal capillary resistance was es- 
tablished in 6 to 8 weeks from the beginning of hesperidin-ascorbic 
acid therapy in 35 of the 42 patients in the rheumatoid arthritis group. 
There was an improvernent in the arthritis. In a few patients, the 
withdrawal of therapy for several months resulted in a flare-up of the 
arthritic process. Protein hydrolysate and vitamin B complex were 
apparently more readily utilized in the patients treated with hesperidin- 
ascorbic acid as manifested by a gain in weight and improvement in 
hemoglobin level. 

Among the 17 patients with osteoarthritis, improvement was evi- 
dent in all of the patients. Despite the irreversible arthritic lesions, 
these patients experienced less fatigue, less discomfort in the joints, 
and general improvement. In some of the patients hypertension was 
reduced, capillary resistance was improved, and/or bruisability was 
reduced, 

The authors concluded that therapy with hesperidin-ascorbic 
acid has the capacity to correct abnormal capillary fragility and per- 
meability and, in such cases, the therapeutic management of arthritis 
is more effective. 


The Effects of Anesthetic Doses of Pentobarbital Sodium on 
the Dog Heart Action. Nash, C. B., Davis, F., and Woodbury, 
Rk. A. Am. J. Physiol. 185:;107 (1956). The general belief that 


pentobarbital sodium produced little or no change in cardiac output 
has led to the use of pentobarbital anesthesia in connection with 
pharmacologic studies on animals of the effects of experimental com- 


pounds on the cardiovascular system. The authors found that cardiac 
output was affected markedly by continuous anesthesia with pentobar- 
bital. 
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Trained dogs were used. Cardiac output and other blood values 
were determined before and after the induction of pentobarbital 
anesthesia. A period of seven hours of continuous anesthesia was 
undertaken in each of 10 dogs, using the pressure-pulse contour 
method of evaluation. An additional 5 dogs were studied using the 
dye dilution technique of evaluation. 

The authors found that the cardiac output fell during the first 
2-3 hours of anesthesia and remained low during the entire 7 hours 
of observation. The maximum fall was about 44 per cent of the 
control value. The mean blood pressure fell briefly during the induc- 
tion period but then remained at about the control level. The hema- 
tocrit value fell initially but then gradually recovered some of the 
decrease. The plasma proteins decreased both in concentration and 
in absolute amount, while plasma volume showed a slight rise. 

The authors concluded that continuous pentobarbital sodium 
anesthesia produces a marked decrease in cardiac output in the dog. 
Although the mechanism of action was not certain, it was felt that 
a direct action on the myocardium might be involved. 


The Treatment of Tuberculous Meningitis and Miliary Tu- 
berculosis. Lorber, J]. Brit. Med. J. No. 4974:1009 (1956). The 
author reported on another series of patients with tuberculous menin- 
gitis. In this series the number of intrathecal injections of strepto- 
mycin were further reduced. A total of 25 intrathecal injections of 
25-50 mg. of streptomycin were given, distributed as one a day for 
6 days and then one three times a week. In addition, 20 mg. per 
Kg. of isoniazid were given daily for 6 months, 40 mg. of strepto- 
mycin were given intramuscularly for 6 months, and 0.5 Gm./Kg. 
of para-aminosalicylic acid were given daily for 6 months. 

The author reported that the results in the 20 patients thus 
treated were not inferior to the previous series in which more in- 
trathecal injections were given. In this series, 19 of the 20 patients 


survived. The one patient who died was in status epilepticus on 


admission and never recovered consciousness. Of the children who 
recovered, 16 had no subjective sequelae, 2 had a mild hearing defect 
and one had a severe mental defect, apparently due to prolonged con- 
vulsions just after admission. Four children required a second course 
of 25 intrathecal injections. 


= 
. 
& 


256 Amer. Jour. Pharm. 


Eleven children were treated for miliary tuberculosis. Treat- 
ment was the same for them except that no intrathecal injections 
were given. All of the children survived and none of them developed 
meningitis. 

The author concluded that for tuberculous meningitis the op- 
timum treatment should include intrathecal streptomycin therapy, al- 
though it might be possible to reduce the number of injections given 
to a still lower number. 


Therapeutic Effects of a Combination of Oxytetracycline 
and Stress Formula Vitamins. Daskal, H. M. Antibiot. Med. 
é&y Clin. Ther. 3:33 (1956). It has been shown that the needs of 
the body during recuperative efforts for certain vitamins may be 
increased 5 to 10 times. The vitamins most in demand by the body 
at times of stress are ascorbic acid, thiamine hydrochloride, riboflavin, 
niacinamide, pyridoxine, pantothenic acid, vitamin By,2, and folic 
acid, 

The author administered oxytetracycline in combination with the 
above vitamins plus vitamin K to a series of 45 patients with various 
infections. The therapy employed provided a total of 1 Gm. of 
oxytetracycline a day with the vitamins (Terramycin-SF) in the 
dosage suggested by the National Research Council. 

The author indicated that the results from therapy were excel- 
lent in 43 of the 45 cases treated. Gastrointestinal side effects were 
of significant severity to be reported in only 4 cases and, in only one 
case was it necessary to discontinue therapy. The response to treat- 
ment was very rapid. Thirty-five of the patients were afebrile within 
24 hours. The author indicated that the rapidity of response with 
this treatment was greater than in similar cases with the oxytetracy- 
cline but without the stress vitamins. He indicated that the patients’ 


clinical condition was also uniformly better. The convalescent period 


was much shorter and side effects were fewer and less severe. It 
was also found that with treatment with this combination the com- 
mon companions of an infectious febrile illness such as lassitude, ir- 
ritability, anorexia, fatigability, and weakness either did not occur 
at all or were of insignificant severity. 
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Therapeutic Evaluation of Citrus Bioflavonoids in Habitual 
and Threatened Abortion. Taylor, F. A. West. J. Surg., Obstet. 
& Gynecol. 64:280 (1956). Capillary fragility is a phenomenon 
which is frequently found in a variety of clinical conditions. <A 
localized capillary syndrome, associated with hemorrhage, is almost 
always present in habitual abortion. In fact, it usually serves to 
signal the threat of abortion. The author evaluated the therapeutic 
effects of 100 mg. of citrus bioflavonoids and 100 mg. of ascorbic 
acid given in capsule form (CVP) three times a day to 19 patients 
with habitual abortion and 6 patients with threatened abortion. 


Among the 19 patients who had previous history of abortions, 14 
had full term delivery of normal infants. In 4 cases the pregnancy 


ended in miscarriage during the third or fourth month. In one 
case, cesarean section was performed for premature separation of 
the placenta, which resulted in a stillborn infant. The author indi- 
cated that, had therapy begun at an earlier date, it might have been 
possible to prevent the miscarriage in the third or fourth month 
by the 4 patients in this series. 

Among the 6 patients with threatened abortion, a normal de- 
livery occurred in four cases and a stillborn infant in two. 

The author concluded that, although the series of patients in 
this series was small, the results indicated that the citrus bioflavonoids 
and ascorbic acid were beneficial in habitual and threatened abor- 
tion. The chance of a normal delivery was increased and postpartum 
bleeding was decreased as compared with untreated patients. The 
author suggested that therapy be instituted at the earliest posible 
time and, in the case of chronic aborters, even before conception. 

A note appended to the article indicated that excellent results 
had been obtained in 25 additional patients who were treated after 
the series reported in the article. 
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